A new isoform of the laminin receptor integrin alpha 7 beta 1 is developmentally regulated in skeletal muscle.
Within the integrin family, there are two groups of receptors that bind laminin. One of these groups comprises the heterodimers alpha 3 beta 1, alpha 6 beta 1, and alpha 7 beta 1, all of which bind the E8 fragment of laminin, and whose alpha subunits show significant homology at the amino acid sequence level. alpha 3 and alpha 6 exist as isoforms with distinct cytoplasmic domains (termed A and B), suggesting that they may couple laminin adhesion to distinct cellular responses. We report the identification of a new alpha 7 mRNA which encodes an alpha 7 protein isoform with an alternative cytoplasmic domain. Based on homology with alpha 3 and alpha 6 isoforms, this new isoform is classified as alpha 7A and the previously published one as alpha 7B. This result extends the similarity between alpha 3, alpha 6, and alpha 7 laminin receptor subunits and suggests a common ancestral gene. The alpha 7 beta 1 laminin receptor was proposed to be involved in myogenic differentiation. However, alpha 7 isoforms were not investigated in that context. We detected the alpha 7B isoform mRNA in all tissues and cell types tested, including myocardial and skeletal muscle. In contrast, the alpha 7A isoform was detectable exclusively in skeletal muscle, not in myocardial muscle or cells or any other tissues or cell lines tested. Furthermore, the differentiating skeletal muscle cell line C2C12 expressed only alpha 7B at the replicating myoblast stage and acquired alpha 7A expression upon induction of differentiation and fusion. Splicing of alpha 7B mRNA in C2C12 occurred shortly after myogenin expression and could be an indicator of progression through the program of skeletal muscle differentiation.